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IMPROVED DUMP DOOR 

Field of the Invention 

The present invention relates to the field of process vessels for use in subjecting 
objects to treatment fluids, and specifically to dump doors for rapidly evacuating treatment 
fluids from process vessels. 

Background of the Invention 

In various manufacturing processes, components undergoing manufacture are 
subjected to chemicals or other fluids contained within a process vessel. One such 
manufacturing process is that of integrated circuit manufacture, during which semiconductor 
substrate materials are exposed to process fluids such as water and chemicals contained 
within a vessel for a purpose such as cleaning, etching, passivation, rinsing etc. A substrate 
may be exposed to fluids multiple times, at various stages of IC manufacture. 

Oftentimes fluid exposure is carried out with the substrate supported in a process 
vessel containing flowing or static process fluid(s). Manifolding is typically provided in the 
bottom, sidewalls, and/or top of process vessels, and process fluids are directed into the 
vessel via this manifolding. 

A typical wet processing vessel may also be provided with a so-called "dump door" - 
an elongate door sealing an opening in the bottom of the vessel. The dump door remains in 
a closed position covering the opening when fluid is to be contained in the vessel, and is 
moved to an opened position to allow the fluid to exit the vessel via the opening. In many 
instances, opening the dump door results in rapid evacuation of the fluid from the vessel. 
Certain processes such as rinsing are enhanced by rapid draining, because the shear forces 
formed in the rapidly draining fluid shear droplets of rinse fluid from the substrate surfaces. 
Some commercially available dump doors are provided with manifolding through which 
process fluids may be delivered to the vessel. 

It has been found that process vessels having a rectangular shape drain more quickly 
and more uniformly when provided with a dump door having a slightly oval shape. 
However, oval shaped dump doors are more difficult to seal than rectangular doors, due to 
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manufacturing tolerance issues. It is thus desirable to provide a dump door having compliant 
features that allow for consistent sealing regardless of tolerance variations. It is also 
desirable to optionally provide the dump door with fluid manifolding, allowing process fluids 
to be delivered to the vessel via the manifolding in the dump door. 



Summary of the Invention 

A compliant door assembly for use in sealing an opening in a vessel bottom includes 
a door having a sealing wall, the sealing wall having a contact face moveable into contact 
10 with a wall surrounding the vessel bottom. A reinforcing member is moveable into contact 
with the back face of the sealing wall, thereby reinforcing sealing contact between the 
contact face and the wall surrounding the opening.. 

Brief Description of the Drawings 
15 Fig. 1 A is a cross-sectional end view of a process vessel utilizing a compliant dump 

door assembly. 

Fig. IB is a cross-sectional side view of the process vessel and compliant dump door 
assembly of Fig. 1A. 

Fig. 2 is a side elevation view of the compliant dump door of Fig. 1 A, independent of 
20 the stiffening beam. 

Fig. 3 is a cross-sectional end view of a lower portion of the process vessel and the 
compliant dump door assembly of Fig. 1 A 

Fig. 4 is a perspective view of a compliant dump door similar to the dump door of 
Fig. 1 A but also including fluid manifolds. 
25 Fig. 5. is a cross-sectional end view of the compliant dump door of Fig. 4, as 

assembled with a stiffening beam. 

Fig. 6 A is a cross-sectional end view, similar to Fig. 3, showing a lower portion of a 
process vessel and an alternate dump door assembly. 

Fig. 6B is a detail view of a portion of the dump door shown in Fig. 6A, showing the 
30 region identified 6B-6B in Fig. 6A. 
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Detailed Description of the Drawings 

Figs. 1 A and IB illustrate one type of a process vessel 10 having a compliant dump 
door, Although one type of process vessel is shown, it should be understood that this process 
vessel is shown by way of example, since the compliant dump door is suitable for use with 
5 vessels of a variety of shapes and configurations. 

Process vessel 10 includes sidewalls 12, end walls 14 and bottom 16 joined in a 
substantially rectangular configuration defining the vessel interior and forming an opening 
17. One or more substrates S are moveable into and out of the vessel via opening 17. The 
substrates S are supported within the vessel interior using a variety of wafer support devices 
10 (not shown) including process cassettes or other furniture within the vessel, or they may be 
suspended from above by end effectors. Vessel bottom 16 may be shaped to approximately 
conform to the lower edges of the substrates as shown, or it may be flat or angular. The 
vessel may include a variety of other features, including those known in the art, such as an 
overflow weir 19 and a lid (not shown) covering opening 17. 
15 An opening 18 is formed in the vessel bottom 16. Opening 18 preferably ovular in 

iy| shape, having a pair of elongate sides and rounded ends. An ovular flange 20 extends from 

[k the bottom of the vessel and surrounds the opening 18. The walls of the flange 20 extend 

111 downwardly and outwardly from the vessel bottom as shown in Figs. 1 A and IB. Flange 20 

W 

fti is preferably made of a polymer such as perfluoroalkoxy (PFA), polytetrafluoroethylene 

9 20 (PTFE) or polyvinylidene fluoride (PVDF). 

m 

Dump door 22 is an elongate door proportioned to be received within the walls of the 
flange 20 as shown. Referring to Figs. 2 and 3, the dump door 22 includes an elongate base 
portion 24 and a wedge-shaped upper portion, which includes an upper surface 26 and a 
flared wall member 28 extending downwardly and outwardly from the upper surface 26 to 

25 give the door the mushroom-like cross-section shown in Figs. 1 A, IB and 3. Dump door 22 
is preferably made of polytetrafluoroethylene (PTFE), sold under the trade name Teflon®. 
When in the closed position, the upwardly facing surfaces of flared wall member 28 make 
sealing contact with flange 20 of the process vessel 10. 

A stiffener beam 30, preferably formed of PVDF, PVC or similar material that is 

30 considerably more rigid than the dump door material, is slidably positioned over base portion 
24 of dump door 22. In this description, the term "dump door assembly" may be used to 
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denote the dump door and stiffening beam. Although the stiffener beam may be configured 
in a number of ways without departing from the scope of the invention, stiffener beam 30 
preferably includes side walls 32, end walls 34, a bottom 36 and an opening 38 slidably 
received over base portion 24. The uppermost regions of sidewalls 32 and end walls 34 
include upwardly tapered wedge 40. 

An o-ring seal 42 surrounds base portion 24 and is disposed beneath flared wall 
member 28. Wedge 40 of stiffener beam 30 is disposed such that upward movement of 
stiffener beam 30 relative to dump door 22 causes wedge 40 to drive o-ring seal 42 laterally 
outwardly, where it bears against flared wall member 28, thereby tightening the seal between 
wall member 28 and flange 20 of the process vessel 10. 

An automation system 54, shown schematically in Fig. 3, is provided for moving the 
dump door 22 towards and away from opening 18. The automation system 54 is attached to 
stiffener beam 30 and is preferably activated by hydraulic or pneumatic means. 

The dump door may be optionally provided with fluid manifolds that allow fluids 
(e.g. liquids and/or gases) to be introduced into the process vessel via the dump door. 
Referring to Figs. 4 and 5, dump door 22a may include porting for delivering fluid into the 
process vessel. The type of porting provided in the manifold is selected based upon the type 
of flow desired, and may include dispersion holes 44 (as shown) or slots, spray nozzles etc. 
Referring to Fig. 5, conduit 46 extends longitudinally through dump door 22a and flow paths 
48 extend between conduit 46 and dispersion holes 44 (or other porting). A fluid line 50 is 
coupled between conduit 46 and a source of process fluid (not shown). An opening 52 is 
formed in the stiffener beam 30a to accommodate the fluid line 50. 

Operation of the dump door 22 is as follows. To seal the process vessel 10, the 
automation system 54 is activated to move the dump door assembly upwardly and to position 
the dump door 22 within opening 18. Eventually, upward movement of dump door 22 ceases 
as the wall member 28 makes contact with flange 20. Continued activation of the automation 
system causes stiffener beam 30 to slide upwardly relative to dump door 22. This relative 
upward movement causes wedge 40 to drive o-ring seal 42 laterally outwardly, where it bears 
against flared wall member 28 and thus tightens the seal between wall member 28 and flange 
20 of the process vessel 10. 
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If the dump door 22a having fluid manifolds is used, fluid (liquid and/or gas) is 
introduced into the manifold via fluid line 50 and enters the process vessel through dispersion 
holes 44. 

When it is necessary to rapidly drain the process vessel, the automation system 
withdraws the dump door assembly from the opening 18, allowing fluid in the vessel to flow 
rapidly out of the opening 18. 

An alternative embodiment of a dump door 22b is shown in Fig. 6A. Dump door 
22b, which is preferably made of PTFE or similar material, is an elongate door proportioned 
to be received within the walls of the flange 20 of the process vessel 10. The dump door 22b 
includes a wedge-shaped upper portion which includes an upper surface 26b and a flared wall 
member 28b extending downwardly and outwardly from the upper surface 26b. Stiffening 
member 30b, preferably made of a material more rigid than that of the dump door (e.g. PVC 
or PVDF), is secured to dump door 22b. Stiffening member 30b includes an annular groove 
31, and an o-ring seal 42b is positioned within groove 31 and beneath wall member 28b. The 
flared wall member 30b is proportioned such that the dump door 22b and stiffening member 
30b are moved to the closed position using the system automation, the wall member 28b 
provides a conformal sealing surface against the flange 20 of the process vessel. As with the 
first embodiment, the second embodiment may be provided with fluid manifolding in the 
dump door. 

Two embodiments of a conformal dump door have been described. It is important to 
note that these embodiments have been shown and described by way of example and are not 
intended in a limiting sense, and it is anticipated that alterations and modifications thereof 
will become apparent to those skilled in the art. It is therefore intended that the scope of the 
invention is to be defined by the following claims and not limited by the specifics of the 
described embodiments. 



